Nicotine trace discrimination in rats with midazolam as a mediating stimulus.
It was shown previously that effects of drugs present prior to training sessions could serve as discriminative stimuli. Further experiments have aimed to determine whether a second drug can serve as a mediating stimulus that increases the strength of stimulus control by such pre-session drug effects. Rats were trained in a two-lever discrimination procedure with food reinforcers presented on a tandem variable-interval fixed-ratio (VI-FR) schedule. Injections of nicotine (0.6 mg/kg) or saline were followed after 5 min by administration of midazolam (0.2 mg/kg) as a putative mediating stimulus. The nicotine antagonist mecamylamine (1.0 mg/kg) was administered 5 min after midazolam, to block effects of nicotine during training sessions, as in previous work on pre-session drug effects. Stimulus control was acquired slowly and to an accuracy of only 75%. Midazolam did not facilitate the acquisition or magnitude of nicotine-induced stimulus control. However, extinction tests showed that the presence of midazolam was required for expression of stimulus control by pre-session effects of the training dose of nicotine. The response to nicotine (0.075-0.6 mg/kg) was dose-related, but the dose-response relationship was not dependent upon the presence of midazolam. In a group of rats trained with nicotine and midazolam as above, but without mecamylamine, stimulus control by nicotine was not dependent upon the presence of midazolam. In all cases, overall rates of responding were very low when tests were carried out without midazolam, suggesting the presence of state-dependent learning. The results imply that under appropriate conditions the discriminative stimulus effects of one drug (nicotine) can be mediated by the action of a second substance (midazolam). This finding can be conceptualized in terms of occasion setting, with nicotine serving as the feature and midazolam as the target stimulus. Furthermore, it appears that even when rates of responding show drug-state dependence, this is not necessarily the case for discriminative stimulus effects.